Transcription regulation by steroid hormones: a computer simulation study.
Three-dimensional structures of complexes of 66 amino acid-DNA binding domains of human progesterone (hPR), estrogen (hER) and glucocorticoid (hGR) receptors (proteins), with ten base pair DNA duplexes: d(AGGTCATGCT).d(AGCATGACCT) and d(AGAACATGCT).d(AGCATGTTCT) were obtained using computer modeling and molecular mechanics techniques. Cartesian coordinates for the proteins were obtained from: 1) structural data of hER and hGR by NMR spectroscopy; 2) steric constraints imposed by tetrahedral coordination of the zinc ion to Cys residues, and 3) energy minimization in torsional and cartesian space. The proteins were made to interact with DNA (in B-form) in major groove through alpha-helical linker between the two zinc fingers. The geometry of the complexes was obtained by allowing them to slide, glide, penetrate in to and out of the groove, and to rotate about the helical axis. The complexes were energy minimized. Also maximized was the number of H-bonds between proteins and DNA. The complex structures were refined by molecular mechanics using AMBER 3.0. Structural parameters of DNA were analyzed in each complex and compared with those of native DNA optimized separately. The stereochemical differences of the complexes are discussed.